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T "*tS iSSlon relates to latex polymers which are soluble In aqueous a.ka.ine medium to provide 
thicS for use "in aqueous coating compositions, especially latex pa.nts. 

Background Art „ OB A Br * *„, various ourooses, but they are particularly needed in 

Thickeners for aqueous systems are needed for var ||u|ose is a we „ knoW n thickener 
aqueous latex paints toimprove the ^Kg^^ must be used and the 
for aqueous systems, but it has venous idrih* inowta ^ a ^ e s d s, ^ rboxyl . functiona , polymers which 

n» 8 Sdpoint of alkaii f^^ff* ^SZ^^^S^ 
reference is made to U.S. Pat No. 4,384 096 ^sued Wlay 17 19 "JJ*™ ^ weight perC ent of a 
monoethylenic carboxylic add; « *S and I T-30 weight percent of a nonionic vinyl 
monoethylenic monomer, typified by a a "u rf L ant l ? th an acrylic or methacry lie acid, 

surfactant ester which is an ester of a nonionic e fi^jflffig, ^thtatonw in the water solution. 
These copolymers are soluble in water w. J the. aid o f . "J^^JJJJJb issue d June 27, 1978 in which 

*. — - not provide their thickenlns 

characteristics as a result of alkali ^! u ^f'° n : hic|cenersfor aqueo us systems which are highly efficient, 
al£« 

D lioS 

"*^£\Xp<S™^^"W P— ° f a monoethy.enica.ly unsaturated monomer 
lacking surfactant capacity, typically ethyl « c ^« e ; 8 "J f nonionic urethane monomer which is the 
(C) about 0.5-60. preferably 10-50, weight percent ot a n*™ 0 ™ ^nogthylenically unsaturated 
urethane reaction product of a monohydnc nonionic ^^J^^SS^isop^penyl benzyl 
monoisocyanate. preferably one lacking , ester 9™/.^ usually ethoxylated 

isocyanate. The monohydrie * nonionic ^^^!^^SSS^c portion of the molecule. The 
hydrophobes containing edducted emylene ox de to P^J JJ^JS, B carbJn chain containing at least 6 
hydrophobes are usually an a«Ph*ical<»hol o aW gJ^J^JS"^,. surfactants are illustrated by 
carbon atoms provides the hydrop hob.c portion of ^mf^™» ab|e ,„ commeree an d 

ShTontfn^^ 

8nd (D) from 0 up to about 2 weight percent ; « ■ . 

and diallyl benzene. 

The preferred surfactants have the formula: 

R-O-fCHr-CHR'O ^-KIHj-CHjO hr» 
60 in which R is an aiky. group ^iningJ-22 c^bon j«"Jj^ 

and n + m = 6—150. m . fl hx/ var r olJS nrocedures, so the urethane reaction 

thicks ithoe. which thicken bv ;•«»* ^^^i^^SZwS^n 
thicken cue to eeeocletionl, end ^^£S^!£SSSSn^ll Invention are nor esters with 

^^^^■^^^^ ^ »" - - * W — 
proportion of carboxylic acid monomer must be present, as previous y 
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monomers can be used, such as acry.ic -M*^ ^^^X^^^ 
acid is presently preferred. This ; large P~POrt.on o » aaaejM t0 k ^ium hydroxide, 
will solubilize and provide a thickener rea ^™* ™ ' s 'Vevfouslv defined, of a monoethylenic 
The polymer must also contain a s, gn.fican P re ^"^^^OT pr0 ^de water insoluble 
monomer which has no surfactant character*** .The P^^^^Sc^ate esters, such as ethyl 
polymers when homopolymerized and are illustrated which can be used are 

achate, butyl acrylate or the corresponding methacrylate ^J^^^Sm monomers are 
styrene, vinyl toluene, vinyl acetate, aciyton.tri e f^^S!^£^^SS "active underthe 
preferred, these being monomers in which the ^^^^'J^l'SE baking conditions 

presented previously. The essence of the surfactant is i ^ hydrophobe a ^. l g a a J ^ hydroxy group, 
(which may include some po^propoxylate ' 9;ouPs) and w hl c^m^*^ JB^V unsaturated 
When the hydroxy-terminated .|J«*^2^^^S^S unsaturated urethane in which a 
monoisocyanate, as has been ^^"JSSalliic group via a urethane linkage, 
polyethoxylate structure .sassoc^ 

In this invent.on it has been found *™ ™'"^^ u P ,e J^l hoMh primary thickening mechanism is 
thickening action when urethane linkages •« P^ rt J^l* £ m e time, the hydrolytic stability 

alkali solubilization of a polycarboxyhc acd enwtaon cop. lymer. a me s ^ ^ 

of the urethane group is superior to the }^XSSS£SS in aqueouTalteHne mediums as found in 
urethane monomers are used. ^J^^^^ff^SSS of time prior to use. 
aqueous coating compositions, wh.ch ere normally B s ^~ r ™ p 9 r( Kde the nonionic urethane monomer 
The monoethylenically unsaturated mo ~ ,, ^ I ^^ 0 „ ^^pioywi, such as acrylate and 
is subject to wide variation. Any copilym^e XSSSSaS^m^SSd by ally! alcohol. These, 
methacrylate unsaturate. One may also use «Me ujjjj £ " obtained by reacting a (V-C* 
preferably in the form of an h ^ m ^^°^J e ^^^ i6 e.^acr/\\c or methacrylic acid to 
monoepoxide, like ethylene ox.de P^^.^ m dli wtmte, ^ as toluene 

form an hydroxy ester, are reacted in equimola 'W'jw^J^JJJ^ monoi80Cya nate is styryl, 

S«S^^ — ed ™° i50CYanate ,acks 

^T^ou^^^ 

examples. To obtain an estimate of th.cken.ng efficiency ^ ^JfXl iTammonium hydroxide, but 
about 1% solids content and then neutralced with altol .The ™« «™ s used for neutralization. The 
sodium and potassium hydrox.de and even am ^^^^XSStf. I" the normal mode of 
neutralized product dissokes .n the water to pr^^^ 

^atilSR the following examples it being understood that throughout this 

n^. a s p E ~ 

nonionic urethane monomers of this invention. 



Example 1 



nitrogen sparge, and condenser includes i a I Dea n Star* trap isc narge a contents are 

collected in the Dean-Stark Trap (typically o '|» 1 ^ Starkt is replaced with a condenser, and the 
hydroquirrf.ne Inhibitor. 0.50 «, «bjjyl «^^1?WoS SSnXdi may " i«S »"> «l»-9e° in 

tem ^ r « a finai oroduct is a white wax in appearance with residual isocyanate content of 0.5% and with 98% 
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display poor performance because they possess low solution viscosity, have poor thickening efficiency, 
and provide poor flow leveling properties in latex paints. 

Example 2 

ic °t: ~ - * » "-as- * araed 5285 s deionl!ed ™ 

and 244.7 g methacrylic acid. mon omer ore-emulsion is charged to the reactor 

of monomer to copolymer and then cooled. % RVT Br0 okfield viscosity 28.5 mPa-s (No. 1 

The product is low viscosity latex of sol.ds content m «vr bt° amn , on ium hydroxide 

spindle at 100 rpm). pH of 2.8, and average .P 8 ^^ 

™ Tne following Example is ^J^^g^J^ " ^ '" " 
alkali-soluble thickeners prepared from the uretnane monome 

Example 3 

(Preperation of an Alkali-Soluble Thickener with £nd£s«r. nitrogen inlet, thermoregulated 

deionized water, 81.6 g sulfonated octyl phenol etnoxylate wnwra'J*" fa d) and a mo nomer 
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monomer prepared in Example 1. monomer pre-emulsion is charged to the reactor 

conversion of monomer to copolymer and then cooled. B rookfield viscosity 26.8 mPa-s (No. 1 

The product is a low viscosity latex of solid »*^J^i'£ „^upon neutralization to pH 9 with 
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TABLE I 

EXAMPLES OF hp ETHANE MONOMERS 

REACTANTS 



Mono- 



Example 


Isocyanate 


No. 


Used 


1-A 


M-TMI 


1-B 


M-TMI 


1-C 


M-TMI 


1-D 


M-TMI 


1-E 


M-TMI 


1-F 


M-TMI 


1-G 


M-TMI 


1-H 


M-TMI 


1-1 


M-TMI 


1-J 


M-TMI 


1-K 


M-TMI 


1-L 


IEM 



Ethoxylate* Surfactant Used 
Ethylene oxide 

Hydrophobe 
Nonyl -Phenol 
Nonyl-Phenol 
Nonyl-Phenol 
Nonyl-Phenol 
Nonyl-Phenol 
Octyl-Phenol 
Dinonyl-Phenol 
Dinonyl-Phenol 
Lauryl CC12) 
Stearyl (C18) 
Oleyl (C-18) 
Nonyl-Phenol 



The surfactants used in the above Table are 

»r — ~ A a \J *t m 



Example No 
1-A 
1-B 
1-C 
1-D 
1-E 
1-F 
1-G 
1-H 
1-1 
1-J 
1-K 
1-L 



Trade Name 
Igepal CO-630 
Igepal CO-730 
Igepal CO-880 
Igepal CO-970 
Igepal CO-990 
Igepal CA-890 
Igepal DM-880 
Igepal DM-970 
Siponic L-2S 
Siponic E-1S 
Emulphor ON-870 
Igepal CO-970 



^S3E^S?3£1. °f OAF Corporation. SlponlC I. . traWV of Alow. 
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Table II 

PREPARATIONS OF ALKALI -SOLUBLE LATEX THICKENERS 
USING EXAMPLE 1-D URETHANE MONOMER 
Thickener Monomer Composition 1* Aqueous 

Solution 

Urethane Ethyl Methacrylic Viscosity 
Example Monomer Acrylate Acid at PH 9 

(No.) (Wt. I) (Wt. %) (Wt. I) (mPas) 
2-A** None 25 75 52 

2-B w None 40 60 70 

2-C** None 55 45 96 

2-D** None 70 30 220 



5 45 50 470 

5 50 45 400 



3-A 
3-B 

3-C 10 35 55 764 

3-D 10 40 50 1220 

3-E 10 50 40 1375 

3-F 10 55 30 1553 

3-G IS 25 60 268 

3-H IS 35 50 1730 

3-1 15 40 4S 2025 

3-J IS 45 40 2140 

3-K 15 55 30 2575 

3-L 15 65 20 1416 

3-M 15 70 15 178 

3-N 20 50 30 4880 

3-0 25 30 45 3400 

3-P 25 3S 40 S680 

3-q 25 ' 40 35 7350 

3-R 2S 50 25 4400 

3-S 30 25 45 5180 

3-T 30 40 30 6100 

3-U 45 25 30 880 

Cellulosic" -- " 2196 
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TABLE II CONTINUED 
Properties In An Interior Flat Paint 
Thickening Brush Drag Leveling 
Example Efficiency Viscosity Viscosity 
(No.) (Dry Lbs.*) (Poise) (Poise) 



2-A** 


32.42 


1.85 


3523 


2-B** 


20.52 


2.17 


35S5 


2-C** 


22.48 


2.39 


2607 


2-D** 


23.04 


2.43 


3444 


3-A 


12.87 


2.14 


1801 


3-B 


11.93 


2.36 


1501 


3-C 


9.72 


2.17 


1659 


3-D 


9.00 


2.31 


2686 


3-E 


9.30 


1.95 


2686 


3-F 


• - 




-- 


3-6 


11.86 


2.17 


1975 


3-H 


8.01 


2.45 


2038 


3-1 


8.02 


2.27 


2449 


3-J 


7.97 


2.10 


2054 


3-K 


8.72 


2.15 


3729 


3-L 


13.50 


1.30 


5609 


3-M 


22.34 


1.29 


6636 


3-N 


7.96 


2.10 


2054 


3-0 








3-P 


7.16 


1.98 


1975 


3-Q 








3-R 


7.80 


1.46 


2528 


3-S 


6.92 


1.53 


1248 


3-T 


7.55 


1.29 


1375 


3-U 


8.79 


2.43 


1122 


ellulosic** 


7.00 


0.96 


2212 



♦Number of pounds (1 lb - 0.453 kg) of material which must be added to 378.5 1 (100 gallons) of latex paint 
to provide 92—96 KU Stormer Paint Viscosity; 1 Poise - 10" 1 Pa-s 
Cellulosic is Natrosoi® 250 HBR, a hydroxyethyl cellulose from Hercules Inc. 
•♦Comparative 
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TABLE III 

OTHER EXAMPLE? "P M.KALI -SOLUBLE THICKENERS 
iiSTNfi 1IRETHANE MONOMERS FROM TABLE I 



Thick- 
ener 
Example 



Urethane fMrfcuner Monomer 
Monomer Composition 
Example Urethane Ethyl Metha- 
Used 



(No.) 
4 
5 
6 
7 
8 
9 

io 1 

11 
12 
13 
14 
15 
16 
17 
18 
19 



(No.) 
1-A 
1-A 
1-A 
1-A 
1-B 
1-C 
1-E 
1-F 

. 1-G 
1-G 
1-G 
1-G 
1-H 
1-1 
1-K 
1-L 



Monomer Acrylate crylic 
Acid 



IX Aqueous 
Solution 
Viscosity 
at PH 9 



(wt.O 


(wt.*) 


IWt- *J 


ImPa-s) 


10 


r A 

50 


Art 


417 


25 


so 


25 


1272 


10 


40 


50 


625 


25 


35 


40 


1S50 


10 


so 


40 


477 


10 


50 


40 


969 


10 


SO 


40 


2256 


10 


SO 


40 


1480 


10 


50 


40 


10053 


25 


50 


25 


17160 


10 


40 


50 


6680 


25 


35 


40 


29600 


10 


50 


40 


3080 


10 


50 


40 


752 


10 


50 


40 


1830 


10 


SO 


40 


1066 
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TABLE III CONTINUED 






U re thane 


Properties In 


An Interior 


Flat Paint 


TV11 rV - 

i ni c k 


Manofflfi r 








on AT 


Example 


Thickening 


Brush Drag 


Leveling 




Used 


Efficiency 


Viscosity 


Viscosity 


f Mo 


(No. ) 


(Dry Lbs*) 


(Poise) 


(Poise) 


*• 


1-A 


9.56 


1.66 


3081 




1-A 






-- 


6 


1-A 


9. 85 


1.88 


'1896 


7 


1-A 


7.95 


1.05 


1722 


Q 
o 


1-B 


9.92 


1.75 


3160 


Q 


1-C 


8. 81 


2.25 


4266 


X v 


1-E 


10.25 


1.82 


6794 


11 


1-F 


8.09 


1,89 


1485 


1 2 


1-G 


8.52 


2.20 


2171 


13 


1-G 


• * 


-- 


-- 


14 


1-G 


6.82 


1.31 


2007 


15 


1-G 


4.74 


1.15 


1896 


16 


1-H 


7.73 


1.47 


3444 


17 


1-1 


8.52 


2.20 


2171 


18 


1-K 


8.80 


1.09 


3350 


19 


1-L 


9.45 


2.04 


1438' 


* see 


note in 


Table II. 







Claims 

1 A nonionic urethane monomer which is the urethane reaction product of a monohydric nonionic 
^.^SSSSM -id monohydric nonionic surfactant 

has the formula: R_0-fCH a -CHR'0 fe-fCHf-CH 2 0 *-H 

° apa (C^bout 0 5-60 weight percent of a non-ionic urethane monomer recited in claim 1; and 

amount of 30-65 weight percent. aaueo us emulsion copolymer of claim 4. 

hydroxide. 
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5 Patentanspruche 

,„ ^chnon.senes Monomer „** Ansprooh 1. worm oa s monohydH"*. n.ohnonl.ch. Tonao d,e 
Formel 

R_O-fCH 2 -CHR'0 fe-(-CH 2 -CH a 0 VH 

= 6 bis 150. Anenrltrh 9 worin das einwertige nichtionische Tensid ein Ethoxylat 

4. Altelllosliohes V.rdkto^™oW.^«»^"5"^3™^ L.rftfijMr CarbonsSurs. 
S'SfS'lSl? tZT2S*ES8^~l^ Monomers obn, 
Tensideigenschaften, :„kti rt m«rhpn Urethanmonomers gemaB Anspruch 1; und 
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Revendications 

monohydrique a pour formule: 

45 r_o + ch 2 -chr'04 5! -w:h 2 -ch 2 ovh 

dans ,acua..e R est un groupe aHcy.e ^ stomas £ 

8-22 atomes de carbone. R' est un groupe alkyle ^9^^^°^°^ m et que n + m = 6-150. 

isopropenylberu^lisocyanate. co p 0 lymere en emulsion aqueuse de: 

4. EpaisaJaaantsoluble dans .'f .f'^"'^" S ue 1 insaturation a.B-monoethylenique. 

tensioactif, #j ,,r«thanne non ioniaue selon la revendi cation 1, et 

monomere urethanne non ionique selon to *™* "JJJj J^, 4 dans , e , ledit con stituant (A) est un 
6. Epaississant soluble dans las a Icahs sale * ta J^^°JJ£ , e dit constituant (B) est I'acrylata 
acide methacrvl que present en une quantite ae oo/o en puiu 
Kyle! present en une quantite de 30-65% en po.ds. 
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